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Figure S6 Related to Figure 5

B. Consensus and representative sequences for mutation profile

VRC01-class	 SHMs:	 mutations	that	are	 present	 in	at	least	 two	of 	the	9	VRC01-class	bNAb lineages	 at	corresponding	 VH1-2	positions.	

QVQLVQSGAEVKKPGASVKVSCKASGYTF---------TGYYMHWVRQAPGQGLEWMGWINPNSGGTNY-AQKFQGRV--TMTR----DTS---ISTAYMELSRLRSDDTAVYYC------------------------------------
........GQM....E.MRI..R....E..........IDCTLN.I.L...KRP.....LK.RG.AV....RPL...............VY...SD..FL..RS.TV......F.TRGKN...........CDYNWDFEHWGRGTPVIVSS
.........VI.T..S...I..R....N..........RD.SI....LI.DK.F..I...K.LW.AVS...RQL......S...QLSQ.PDDPDWGV....F.G.TPA...E.F.VRRGS.........CDYCGDFPWQYWGQGTVVVVSS
E....E..PVMR...S.M.I..AT...N..........RDFSI....FNRRY.F..I...K.MW.AV....RQL......S.S.LFSQ.LYYPDRG...L.F.G.T.A...D.F.VRRGS........SCPHCGDFHFEHWGQGTAVVVSA

..R.S...GQM....D.MRI..R....E..........INCPIN.I.L...KRP.....MK.RG.AVS...RQL...............MY...SE..FL..RS.T.......F.TRGKY.......CTARDYYNWDFEHWGQGTPVTVSS

..R.S...GQM....E.MRL..R....E..........LNCPIN.I.L...RRP.....LK.RG.AV....R.................VY...SD..FL..RS.T.......F.TRGKY.......CTARDYYNWDFEHWGRGAPVTVSS

........TQM.E.....TI..VT...E..........VEILIN....V..R.......M..RG..V....RQ...K............VY...RD...LT..G.T.G...K.F.VRGRSCCGGRRHCNGADCFNWDFQHWGQGTLVIVSP
E.R...............R...A................DFDI..L.....R.......VR.LG..VS...RQ................FY....D..F.DFRN.KM....L.F.ARMGA............AREWDFQYWGQGTRVLVSS
E.R...............R...A................DFDI..L.....R.......VR.LG..VS...RQ................FY....D..F.DFRN.KM....L.F.ARMGA............AREWDFQYWGQGTRVIVSS
..H.M...T.M.......R.T.QT..............SD.FI..L..V..R.F.....M..QW.QV....RT................VY...REV..LD.RS.TFA.....F.ARRMR..........SQDREWDFQHWGQGTRIIVSS
........T.........R...QT..............SD.FI..L..V..R.F..L..M..QW.QV....RT................VY...GEV.FLD.RS.TFA.....F.ARRMR..........SQDREWDFQHWGQGTRIIVSS
........SG........R...WT.EDI.........ERTELI.............I..VKTVT.AV.FGSPD.RQ....SL.......RD...LF..H.DIRG.TQG...T.F.ARQKF.........YTGGQGWYFDLWGRGTLIVVSS

........SG........R...WT.EDI.........ERTELI.............I..VKTVT.AV.FGSPN.RH....SL.......RD...LF..H.DIRG.TQG...T.F.ARQKF.........ERGGQGWYFDLWGRGTLIVVSS

.........A.R......T....FAEDDDYSPHWVNPAPEH.I.FL......Q...LA.M..TN.AV....WQLH..L...A.......G....MT..FL.VRS...........ARAQK..........RGRSEWAYAHWGQGTPVAVSS

.........A.R......T....FAEDDDYSPYWVNPAPEHFI.FL......Q...LA.M..TN.AV....WYLN......A.......R....MT..FL.VKS...........ARAQK..........RGRSEWAYAHWGQGTPVVVSS

.........A.R......T....FAEDDDFSPHWVNPAPEH.I.FL......Q...LA.MK.TN.AV....WQL.......V.......R....QT..FL.VKN...........ARAQK..........RGRSEWAYAHWGQGTPVVISA

.........A.R.....IS....FADADDYSPHWMNPAPEH.I.FL......Q...LA.M..TN.AV....WYLN......A.......R....MT..FL.VRS...........ARAQK..........RARSEWAYAHWGQGTPVVVSS

.........A.R......T....FAEDDDWSPHWVNPAPEH.I.FL......Q...LA.M..TN.AV....WQLN..L...A............MT..FL.VKS...........ARAQK..........RGRSEWAYAHWGQGTPVVVSS
SQH.....TQ........RI..Q....S...........D.VL..W..............K.VY.AR....RR....I..NFD......IY...REI.F.D..G.......L.F.ARDGS..........GDDTSWHLDPWGQGTLVIVSA

SQH.....TQ........R...Q................N.IL..W............L.K.VF.AV....RQ....I..QL.......IY...REI.FLD..G...........ARDES..........GDDLKWHLHPWGQGTQVIVSP
..H.S....A.T......R...E....KI.........SDHFI..W........Q.V.....KT.QP.N.PRQ.......SL..QASW.FD...TYSF..D.KAV......I.F.ARQRS.............DFWDFDVWGSGTQVTVSS
....L....A.T......R...E....NI.........RD.FI..W........Q.V.....KT.QP.N.PRQ.......SL..HASW.FD...TFSF..D.KA.........F.ARQRS.............DYWDFDVWGSGTQVTVSS
E..F..............R...E....S...........D.VLQ.I......RP......K.ER.AVS...PQ....L...L.......LY...TE....HFKN.......I...ARGVR...........RDASWWLQFWGQGTLVTVSS
..R.....NQ.R......RI..E....K..........IDHFI.....V..H....L.....RG..V...SRS...KLSM.........NF...EE...LD..K.NPG.....F.ARGFA............GYEWSF.IWGQGTLVIVSS
RAH.....TAM.......R...QT...............AHILF.F.....R....V...K.QY.AV.F.GGG.RD.....L.......VY...REI...DIRG.KP........ARDRS..........YGDSSWALDAWGQGTTVVVSA
SQR.....PQ.R...S..RI..ET..............NA.IL..F.....RSF......K.KF.AV....HS....I...L.......IY...RE..FLD.TG..F........ARDRL..........YDGSSWRLDPWGQGTRVVVSS

IGHV1-2*02          
VRC01               
VRC03               
VRC06               

VRC07               
NIH45-46            
VRC08 
VRC-PG19            
VRC-PG19B           
VRC-PG20            
VRC-PG20B           
VRC-PG04            

VRC-PG04B           
VRC-CH30            
VRC-CH31            
VRC-CH32            
VRC-CH33            
VRC-CH34            
12A12               

12A21               
3BNC60              
3BNC117             
VRC23  
VRC18               
N6                  
VRC27               

Donor

-
-

45

IAVI23

IAVI74

CHAVI
0219

IAVI57

RU3

127/C
C38
Z258

A. 25 HCs from 9 lineages of VRC01-class bNabs
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Homsap IGHV1-2*02 F    QVQLVQSGA.EVKKPGASVKVSCKAS GYTF....TGYY MHWVRQAPGQGLEWMGW INPN..SGGT NYAQKFQ.GRVTMTRDTSISTAYMELSRLRSDDTAVYYC AR

1540-E9_H              ---------.---------------- ----....-V-- ----------------- ----..---- -------.------------------------------- --KTTMVFDYWGQGTTLTVSS
1536-hvk-E6_H          ---------.-------------R-- ----....-D-- ----------------- ----..---- ---R---.------------------------------- --PGYGNYGWYFDVWGAGTTVTVSS
1538-1_H               --------T.---------------- ----....---F I---------------- ---K..R--I -------.------------------------------- --YDNDVDGWYFDVWGAGTTVSVSS
1538-4_H               ---------.-----------A---- -F--....-D-- I---------------- ---K..R--- -------.---S-I----TN------N--------E--- --YDHDGPGWYFDVWGAGSTVTVSS
1538-12_H              --------T.---------------- ----....-D-- -N--------------- ---Q..R--- -------.----L-----V-------------------- --YRNSYDDDGWKFDIWGAGTSVTVSS
1538-17_H              ---------.---------R------ ----....-D-F IQ---------F----- ---K..---- --P----.----L----------------------K-F- --YDNDDDGWSFDVWGAGTTVTVSS
1538-19_H              ---------.---------------- ----....-A-- IN---L--------V-- ----..R--- -------.------------------N--T--------- --YDNDGDGWSFDVWGAGTTVTVSS

1538-20_H              ---------.---------------- ----....---- V-----G---------- ---K..R--- -------.------------------------------- --YDNDADGWFFDVWGAGTTVTVSS
1538-26_H              ---------.---------R------ ----....-D-L I---------------- ---K..R--- -I---N-.-------A-----------N----------- --YNNEEDGWYFDVWGAGTTVTVSS
1538-65_H              ---------.V-R------------- ----....---F I---------------- ---K..T--- -FV---R.A-------------------M----S-I--- --YDSDGEGWYFDVWGAGTTVTVSS
1538-67_H              ---------.---------------- ----....---- ----------------- ---K..---- -------.------------------------------- --VDYDYDGRDYYAMDYWGQGTSVTVSS
1538-69_H              ---------.---------------- ----....---- L---------------- ---H..R--I ---R---.--------------F------------I--- --DRTGNDWNFDVWGAGTTVTVSS
1538-76_H              ---------.---------------- ----....---- IQ--------------- ----..R--- -S-----.-----------N------TG-----S----- --YDNDGEGWYFDVWGAGTTVTVSS
1538-79_H              ---------.--M-----LR----T- ----....-A-- IQ-L------------- ---F..R--V --PR---.------------------RS----------- --DRTGNDWYFDVWGAGTTVTVSS
1538-86_H              --------T.---------------- ----....---- I---------------- ---I..R--- -L--R--.------------------------------- --YDNDADGWYFDVWGAGTTVTVSS

1538-91_H              ---------.---------------- ----....---- ----------------- ----..---- -------.------------------------------- --ELGLAWFAYWGQGTLVTVSA
1538-93_H              ---------.---------------- ----....---- ----------------- ----..---- -------.------------------------------- --DSSGSAWFAYWGQGTLVTVSA
1539-A1_H              ---------.---------R------ ----....SD-- ----------------- ----..R--- -F-----.-------------------G----------- -AAYYNYDAESFDWYFDVWGAGTTVTVSS
1539-B3_H              ---------.---------------- ----....SD-- I---------------- ---K..N--R -------.-------------G-----------A----- -IYYVYGDWYFDVWGAGTTVTVSS
1539-B5_H              ---------.---------------- ----....---- I-------------L-- ----..F--- -C-----.----L-----M----------T--------- -VYYGYGDWYFDVWGAGTTVTVSS
1539-B9_H              ---------.---T-----R------ ---L....S-H- I----------I----- ----..R--- -------.-----------N---------K--------- --RRYNYDWEFVYWGQGTLVTVSA
1539-B10_H             ---------.---------------- ----....---- ----------------- ----..---- -------.------------------------------- --RVYGNYDWAYWGQGTLVTVSA

1539-C8_H              ---------.------S--------- ----....---- I-------------V-- ---H..R--- -------.-------------V----------------- --RGDYDEGDWYFHVWGAGTTVTVSS
1539-E6_H              ---------.---------R------ ----....-D-- LQ--------------- ---T..R--- -------.-----------R----D--S----------- --HIFDSHWYFDVWGAGTTVTVSS
1539-G2_H              ---------.-IT------R---T-- ----....---- ----------------- ----..R--- -------.-----------N------------------- --PSTYDDYDWYFDVWGAGTTVTVSS
1539-G5_H              ------F--.---E---A-------- --S-....-DF- I---------------- ---K..R--- -------.-----------N------------------- -KDMSGTDWHLDVWGAGTTVTVSS
1539-G6_H              ---------.--R-----M------- ----....--F- I---------------- ---K..N--V -------.----L--------V----------------- --PSYDYDHDWYFDVWGAGTTVTVSS

FR1-IMGT          CDR1-IMGT       FR2-IMGT     CDR2-IMGT                 FR3-IMGT             
(1-26)            (27-38)        (39-55)       (56-65)                  (66-104)             
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Homsap IGKV3-20*01 F   EIVLTQSPGTLSLSPGERATLSCRAS QSVS.....SSY LAWYQQKPGQAPRLLIY GA.......S SRATGIP.DRFSGSG..SGTDFTLTISRLEPEDFAVYYC QQYGSSP

1540-E9_K              -------------------------- -........--- ----------------- --.......- -------.-------..---------------------- ---EFFGQGTKVQVD
1536-hvk-E6_K          -------------------S------ ---......--- ----------------- --.......- -------.-------..---------------------- ---EFFGQGTKVQVD
1538-1_K               -V-----------------I------ -KI-.....--- -T--------------- --.......- ---A---.-------..---------------------- ---EFFGQGTKVQVD
1538-4_K               --L--------------S-------- ----.....--- ----------------- -S.......- ---A---.-------..-------A----Q--------- ---EFFGQGTKVQVD
1538-12_K              ------------V------------- ---......--- ----------------H D-.......- -------.-------..---------------------- ---EFFGQGTKVQVD
1538-17_K              -------------------------- --F-.....--- -T--------------- --.......- -------.-------..------------------L--- ---EFFGQGTKVQVD
1538-19_K              -------------------------- ----.....NN- ----------------H D-.......- -------.---N---..--------------------F- ---EFFGQGTKVQVD
1538-20_K              ------------------V------- ----.....--- -T--------------- D-.......- -----T-.-------..---------N------------ ---EFFGQGTKVQVD

1538-26_K              -------------------------- ----.....--- ----------------- --.......- -------.-------..---------------------- ---EFFGQGTKVQVD
1538-65_K              --M----------------------- ---N.....--- ----------------- --.......- -------.---G-R-..--------------D---D--- ---EFFGQGTKVQVD
1538-67_K              -------------------------- ----.....--- ----------------S --.......- -------.-----G-..---------------------- ---FFGQGTKVQVD
1538-69_K              DV------------------I----- -I--.....-NF ----------------- --.......- -------.-------..---------T----------S- -H-EFFGQGTKVQVD
1538-76_K              K------------------------- ----.....-T- ----------------- -T.......- -------.-------..----S----------------- ---EFFGQGTKVQVD
1538-79_K              -------------------I------ ----.....-NS ----------------F D-.......- -------.-------..--------------------F- ---EFFGQGTKVQVD
1538-86_K              -------------------------- -T--.....-T- ------E---------- --.......- -------.-------..---------------------- ---EFFGQGTKVQVD

1538-91_K              -------------------------- ----.....--- ----------------- --.......- -------.-------..---------------------- ---EFFGQGTKVQVD
1538-93_K              -------------------------- ----.....--- ----------------- --.......- -------.-------..---------------------- ---EFFGQGTKVQVD
1539-A1_K              -------------------------- ----.....--- ----------------- --.......- -------.---R---..---------------------- ---EFFGQGTKVQVD
1539-B3_K              -------------------------- ----.....-NN ----------------- --.......- N------.H------..-------------S-------- ---EFFGQGTKVQVD
1539-B5_K              -----------T-------------- ----.....-N- ----------------- --.......- -------.-------..---------------------- ---EFFGQGTKVQVD
1539-B9_K              -------------------------- ---N.....--- -V--------------- --.......- -------.---T---..-V-------------------- ---EFFGQGTKVQVD
1539-B10_K             -------------------------- ----.....--- ----------------- --.......- -------.-------..---------------------- ---EFFGQGTKVQVD
1539-C8_K              -------------------------- ---T.....YN- ----------------- --.......- ---A---.-------..---------------------- ---EFFGQGTKVQVD

1539-E6_K              -T------------------------ ---R.....NN- ----------------- --.......- ---I---.-------..---------------------- ---EFFGQGTKVQVD
1539-G2_K              -------------------------- ----.....-N- ----------------- -S.......- -------.-------..-----------------T---- ---EFFGQGTKVQVD
1539-G5_K              ------------------------T- ---T.....--N F---------------- --.......- ---A---.---R---..---------------------- ---EFFGQGTKVQVD
1539-G6_K              -----------A-------------- ---T.....--- F---------------- D-.......- -------.-------..---------------------- ---EFFGQGTKVQVD

C. The heavy chains of the 27 synthesized knock-in mouse IgGs

D. The light chains of the 27 synthesized knock-in mouse IgGs


